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CLAIMS 



[Claim(s)] 

[Claim 1] Yeast dissolution enzyme (YLase) Art of the yeast extract residue characterized by solubilizing yeast extract residue 
(YCW) using the culture medium of a production bacillus, and processing solubilization liquid by anaerobic waste water 
treatment. 

[Claim 2] It is a yeast dissolution enzyme (YLase) as a bacillus according to claim 1. Bacillus OERUSU Coffea from Takao 
(Oerskovia sp.E24 (the Agency of Industrial Science and Technology biotechnology Industrial Research Institute patent 
microorganism deposition number, FERM P-13692)) Yeast extract residue art characterized by using it. 

[Claim 3] The YCW art characterized by using yeast extract residue as a culture medium which cultivates a bacillus according 
to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is OERUSU Coffea (Oerskovia). Yeast dissolution enzyme which belongs (YLase) Bacillus 
from Takao (Oerskovia sp.E24, FERM P-1 3692) After cultivating using yeast extract residue (YCW) and solubilizing YCW with 
the culture medium, it is related with processing of YCW characterized by processing by anaerobic waste water treatment. 
[0002] 

[Description of the Prior Art] As an art of YCW by the conventional technique, it is (1). Ocean dumping or the disposal by 
reclamation, and (2) Incineration and (3) Direct anaerobic digestion and (4) Although the anaerobic waste water treatment of the 
solubilization by the yeast dissolution enzyme (YLase) and solubilization liquid can be considered, there are the following 
troubles. (1) Ocean dumping will be forbidden in the future, and it reclaims land from a viewpoint of environmental protection, 
and disposal also tends to be restricted. (2) Incineration needs processing of exhaust gas and cannot be satisfied from a 
viewpoint of environmental protection. (3) Although direct anaerobic digestion is usually used for processing of organic solids, 
such as sludge, it requires time amount for processing (20 - 30 days). (4) Although it is expected from the conventional 
technique that it can process with high-speed methane fermentation processors (UASB etc.) by solubilizing with a yeast 
dissolution enzyme, the costs of an enzyme may become high if a commercial enzyme is used for solubilization of YCW. 
Moreover, although using a known yeast dissolution enzyme production bacillus is also considered, the culture medium for 
enzyme production is required. Thus, there are various problems in processing of YCW by the conventional technique, and a 
cheaper and efficient art needs to be developed. 
[0003] 

[Means for Solving the Problem] In order to solve this problem, as a result of inquiring wholeheartedly, YCW could be solubilized 
simple by use of the culture medium of the bacillus from yeast dissolution enzyme Takao, and it found out that this 
solubilization liquid could be processed by anaerobic waste water treatment. The used bacillus from yeast dissolution enzyme 
Takao is a bacillus from yeast dissolution enzyme Takao (E24 share, Japanese Patent Application No. 5-21 1081) which we 
developed to yeast extract manufacture. Since bacteria can produce the yeast dissolution enzyme of high activity using YCW, 
its culture medium for enzyme production is unnecessary. Moreover, since culture medium is used instead of an enzyme agent 
as it is and YCW can be solubilized, it is not necessary to refine an enzyme. Therefore, cheap and efficient processing of YCW is 
attained by using E24 share. 
[0004] 

[Effect of the Invention] As a result of decomposing YCW, using E24 share culture medium as it is, about 70% of rate of 
solubilization was obtained. Next, UASB equipment is used and it is a commercial enzyme. (YL-1 5, the Amano Pharmaceuticals 
incorporated company make) As a result of performing anaerobic treatment of YCW solubilized with E 24-share culture medium, 
the fusibility COD of YCW solubilized by both ** was removed by UASB about 95%, and was good. [ of generating of methane ] 
Consequently, it has checked that cheap and efficient processing was possible by solubilizing YCW with E 24-share culture 
medium. 
[0005] 

[Example] Hereafter, this invention is explained based on an example. 
Example 1 (solubilization of YCW by E 24-share culture medium) 

Approach: The measuring method of YCW cracking severity when the culture medium which performed bacteriostasis 
processing (pH is reduced to 5.0, reaction temperature is made into 42 degrees C, and ultrasonic crushing is performed) 
decomposes YCW, and the rate of solubilization was shown in drawin g 1 . Sonication of culture medium was performed using the 
ultrasonic homogenizer (Bioruptor, product made from Olympus Optics), ice-cooling for 10 minutes. Cracking severity and the 
rate of solubilization were calculated by the formula shown in drawing 1 . 

Result: The result of having computed YCW decomposition and the rate of solubilization was shown in Table 1 . Although what 
made temperature at the time of decomposition 37 degrees C and 42 degrees G, the thing which set pH to 5.0 and 6.5, and 
sonication were performed, it turned out that in any case 72 - 76% and the rate of solubilization serve as a value with as high 
cracking severity as 62 - 70%, and culture medium can be used as enzyme liquid as it is. 
[0006] Example 2 (solubilized anaerobic waste water treatment of YCW) 

Approach: The outline of the UASB anaerobic treatment equipment used for the experiment was shown in drawing 2 . The 
aversion sludge of the Biel brewery was added so that sedimentation aversion sludge capacity might become 21. at a 5.11. 
methane fermentation tub, the acid formation tub (3.11.) and the methane fermentation tub were filled with aversion treated 
water, and operation was started. The acid formation tub and the methane fermentation tub kept it warm at 35 degrees C. PH 
control equipment installed in an acid formation tub outlet was made to circulate through a part of treated water of a methane 
fermentation tub outlet, and the amount of circulating water was set up so that it might become 1.0 m/hr about the rise rate of 
flow in a methane fermentation tub. pH of an acid formation tub and a methane fermentation tub was respectively controlled to 
5.0 and 6.5. E 24-share culture medium and the YCW solubilization liquid by YL-1 5 were diluted with tap water in raw water, and 
the liquid prepared in 6100 mgCOD/the liter was saved and used for it at 4 degrees C. In measurement of COD, it is a reagent 
for CODcr measurement. (Digestion Solution For COD made from Hach Company) (high Range) It used. DR-100 Colorimeter 
(product made from Hach Company) was used for the reaction at the readout of COD REACTOR (product made from Hach 
Company), and measured value. 

[0007] Result: The operation result of the anaerobic waste water treatment equipment which used the YCW solubilization liquid 
by YL-1 5 and E 24-share culture medium as raw water was collectively shown in Table 2. the result of having set the COD load 
as about 10 kg/m3/day, and having performed operation by the solubilization YCW by YL-1 5 and E24 culture medium — the 
ratio of methane — the yield and the fusibility COD elimination factor were good. Also when a load was set as m3 [ about 
14kg/]/day (considering as a fusibility COD load about 10 kg/m3/day), even if the fusibility COD elimination factor and the 
methane ratio yield are good and it made the load high, it has checked that processing of Fusibility COD was possible. 
[0008] From the above result, YCW solubilized with a commercial enzyme or E 24-share culture medium has checked that it 
could process with an anaerobic waste water treatment equipment. 
[0009] 



http://www4.ipdl.ncipi.go.jp/cghbin/tran_web_cgLeije 



2006/01/19 



JP.07-1 84640.A [DETAILED DESCRIPTION] 



2/2 /«— v 



[Table 1] 





Blank 


3 7*C 


4 2"C 


3 7*C 






PH6.5 PH5.0 


PH6.5 PH5.0 






12. 3 


75. 3 72. 3 


75.4 74.0 


75.3 




% 25.4 


72.1 63.8 


69.5 62.2 


64.3 



[00010] 
[Table 2] 









is CX) 






KgCOD/mVB 






OhWe COM 


YL-15 


9.6 


93.6 


64.6 


0.200 


YL-15 


14.8 


95.8 


54.2 


0.239 


E24 


11.3 


94.4 


60.2 


0.198 


E24 


13.9 


95.3 


66.5 


0.246 



[Translation done.] 



http://www4Jpdl.ncipi.gojp/cgi-bin/tran„web_cgLejje 



2006/01/19 



JP,07-184640,A [TECHNICAL FIELD] 



1/1 ^— v 



TECHNICAL FIELD 



[Industrial Application] This invention is OERUSU Coffea (Oerskovia). Yeast dissolution enzyme which belongs (YLase) Bacillus 
from Takao (Oerskovia sp.E24, FERM P-13692) After cultivating using yeast extract residue (YCW) and solubilizing YCW with 
the culture medium, it is related with processing of YCW characterized by processing by anaerobic waste water treatment. 



[Translation done.] 



http:/ /www4.ipdl. ncipi.go.jp/ cgi"bin/tran_web_cgLejje 



2006/01/19 



JP,07-184640,A [EFFECT OF THE INVENTION] 



1/1 v 



EFFECT OF THE INVENTION 



[Effect of the Invention] As a result of decomposing YCW, using E24 share culture medium as it is, about 70% of rate of 
solubilization was obtained. Next, UASB equipment is used and it is a commercial enzyme. (YL-15, the Amano Pharmaceuticals 
incorporated company make) As a result of performing anaerobic treatment of YCW solubilized with E 24~share culture medium, 
the fusibility COD of YCW solubilized by both ** was removed by UASB about 95%, and was good. [ of generating of methane ] 
Consequently, it has checked that cheap and efficient processing was possible by solubilizing YCW with E 24-share culture 
medium. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Description of the Prior Art] As an art of YCW by the conventional technique, it is (1). Ocean dumping or the disposal by 
reclamation, and (2) Incineration and (3) Direct anaerobic digestion and (4) Although the anaerobic waste water treatment of the 
solubilization by the yeast dissolution enzyme (YLase) and solubilization liquid can be considered, there are the following 
troubles. (1) Ocean dumping will be forbidden in the future, and it reclaims land from a viewpoint of environmental protection, 
and disposal also tends to be restricted. (2) Incineration needs processing of exhaust gas and cannot be satisfied from a 
viewpoint of environmental protection. (3) Although direct anaerobic digestion is usually used for processing of organic solids, 
such as sludge, it requires time amount for processing (20 - 30 days). (4) Although it is expected from the conventional 
technique that it can process with high-speed methane fermentation processors (UASB etc.) by solubilizing with a yeast 
dissolution enzyme, the costs of an enzyme may become high if a commercial enzyme is used for solubilization of YCW. 
Moreover, although using a known yeast dissolution enzyme production bacillus is also considered, the culture medium for 
enzyme production is required. Thus, there are various problems in processing of YCW by the conventional technique, and a 
cheaper and efficient art needs to be developed. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to solve this problem, as a result of inquiring wholeheartedly, YCW could be solubilized 
simple by use of the culture medium of the bacillus from yeast dissolution enzyme Takao, and it found out that this 
solubilization liquid could be processed by anaerobic waste water treatment. The used bacillus from yeast dissolution enzyme 
Takao is a bacillus from yeast dissolution enzyme Takao (E24 share, Japanese Patent Application No. 5-21 1081) which we 
developed to yeast extract manufacture. Since bacteria can produce the yeast dissolution enzyme of high activity using YCW, 
its culture medium for enzyme production is unnecessary. Moreover, since culture medium is used instead of an enzyme agent 
as it is and YCW can be solubilized, it is not necessary to refine an enzyme. Therefore, cheap and efficient processing of YCW is 
attained by using E24 share. 

— i 

[Translation done.] 
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EXAMPLE 



[Example] Hereafter, this invention is explained based on an example. 
Example 1 (solubilization of YCW by E 24-share culture medium) 

Approach: The measuring method of YCW cracking severity when the culture medium which performed bacteriostasis 
processing (pH is reduced to 5.0, reaction temperature is made into 42 degrees C f and ultrasonic crushing is performed) 
decomposes YCW, and the rate of solubilization was shown in drawing 1 . Sonication of culture medium was performed using the 
ultrasonic homogenizer (Bioruptor, product made from Olympus Optics), ice-cooling for 10 minutes. Cracking severity and the 
rate of solubilization were calculated by the formula shown in drawing 1 . 

Result: The result of having computed YCW decomposition and the rate of solubilization was shown in Table 1. Although what 
made temperature at the time of decomposition 37 degrees C and 42 degrees C, the thing which set pH to 5.0 and 6.5, and 
sonication were performed, it turned out that in any case 72 - 76% and the rate of solubilization serve as a value with as high 
cracking severity as 62 - 70%, and culture medium can be used as enzyme liquid as it is. 
[0006] Example 2 (solubilized anaerobic waste water treatment of YCW) 

Approach: The outline of the UASB anaerobic treatment equipment used for the experiment was shown in drawing 2 . The 
aversion sludge of the Biel brewery was added so that sedimentation aversion sludge capacity might become 21. at a 5.11. 
methane fermentation tub, the acid formation tub (3.11.) and the methane fermentation tub were filled with aversion treated 
water, and operation was started. The acid formation tub and the methane fermentation tub kept it warm at 35 degrees C. PH 
control equipment installed in an acid formation tub outlet was made to circulate through a part of treated water of a methane 
fermentation tub outlet, and the amount of circulating water was set up so that it might become 1 .0 m/hr about the rise rate of 
flow in a methane fermentation tub. pH of an acid formation tub and a methane fermentation tub was respectively controlled to 
5.0 and 6.5. E 24-share culture medium and the YCW solubilization liquid by YL-1 5 were diluted with tap water in raw water, and 
the liquid prepared in 6100 mgCOD/the liter was saved and used for it at 4 degrees C. In measurement of COD, it is a reagent 
for CODcr measurement. (Digestion Solution For COD made from Hach Company) (high Range) It used. DR-100 Colorimeter 
(product made from Hach Company) was used for the reaction at the readout of COD REACTOR (product made from Hach 
Company), and measured value. 

[0007] Result: The operation result of the anaerobic waste water treatment equipment which used the YCW solubilization liquid 
by YL-1 5 and E 24-share culture medium as raw water was collectively shown in Table 2. the result of having set the COD load 
as about 1 0 kg/m3/day, and having performed operation by the solubilization YCW by YL-1 5 and E24 culture medium — the 
ratio of methane — the yield and the fusibility COD elimination factor were good. Also when a load was set as m3 [ about 
14kg/]/day (considering as a fusibility COD load about 10 kg/m3/day), even if the fusibility COD elimination factor and the 
methane ratio yield are good and it made the load high, it has checked that processing of Fusibility COD was possible. 
[0008] From the above result, YCW solubilized with a commercial enzyme or E 24-share culture medium has checked that it 
could process with an anaerobic waste water treatment equipment. 
[0009] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The diagram showing the measuring method of the rate of YCW solubilization using E 24-share culture medium. 
[Dra wing 2 ] The diagram showing the anaerobic waste water treatment equipment for solubilization YCW processing. 
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DRAWINGS 



[Drawing 2] 
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